Abstract: This paper reports the baseline data on the proportion of Hmong women (n5402), ages 18-65, in Sacramento, California who reported that they had a Pap test for the early detection of cervical cancer. We assessed the association between socio-demographic characteristics and Pap test receipt using chi-squared and multiple logistic regression analyses. Only 74% had ever had a Pap test, with 61% tested in the previous three years, compared with 91% and 86%, respectively, of California women overall. Women were more likely to have had a recent Pap test if they were age 21-30 (OR53.0 vs. age 51-65, 95% CI 1.4-6.7) or 31-40 (OR53.0, 95% CI 1.4-6.4), and less likely if they were single (OR50.4 vs. married/partnered, 95% CI 0.2-1.0) or born in the U.S. (OR50.3 vs. ,10 years in U.S., 95% CI 0.1-0.8).
when it is potentially curable, for example. 5 Despite this, various Asian American ethnic groups are among the least likely to be screened for cervical cancer. [6] [7] [8] This paper reports on a baseline measurement of Pap testing among 402 Hmong women, ages 18-65, served by the Hmong Women's Heritage Association in Sacramento, California in 2006. The purpose of gathering these data was to document empirically the proportion of Hmong women who had ever been screened for cervical cancer and those who had a Pap test within the previous three years so that a baseline would be established to assess future interventions. Increasing the proportion of Hmong women who adhere to the current American Cancer Society recommended Pap test screening intervals 5 was expected to contribute to reducing avoidable cervical cancer deaths in this population. Based on data for other Southeast Asian women and Minnesota Hmong, 9 we suspected that the Pap testing rates for Hmong women would be lower than for women of other racial/ethnic groups [6] [7] [8] 10, 11 and hypothesized that certain sociodemographic factors (such as educational attainment and English language fluency) might be related to lower Pap testing rates for Hmong women.
To place our study in context, we begin by introducing the Hmong people and then review published cervical cancer data for Hmong. The Hmong have ancient roots in southwestern China. [12] [13] In the late 19th century, Hmong migrated to Vietnam, Laos, and Thailand. During the U.S. war in Southeast Asia in the 1970s, the Hmong supported the American military. Staying in Laos after the U.S. withdrawal would have led to their persecution by the government that prevailed in the war. [14] [15] Thus, beginning in the early 1980s, the U.S. government resettled the Hmong, principally to California and Minnesota. 13, 16 Unlike most other Asian American groups who claim an affiliation with an Asian country, the Hmong are not strongly affiliated with any particular Asian country. Since many Hmong refugees had escaped from Laos, where many were also born, Hmong were frequently counted as Laotian in Census data 17 and in Surveillance, Research and End Results (SEER) data for tabulating cancer rates.
In the 2000 Census, the Hmong numbered 186,310, a 97% increase from 1990. 16 Some researchers estimated that the actual numbers are 18% higher, 17 while Hmong community leaders and Hmong community organizations estimated that the Hmong population exceeded Census figures by 30%. 16 In the latest known U.S. Census Bureau American Community Survey (2007), the number of Hmong alone or in any combination had increased to 206,738. 18 Demographically, the Hmong in the U.S. are a young population (median age519.7 years, compared with 36.7 for the entire U.S. population). The average Hmong household had 5.47 members per household (compared with 2.61 members per household for the overall U.S. population). Nationally, the per capita income for Hmong is $10,837 (versus $26,668 for the U.S. as a whole); 25.7% of the Hmong have incomes below poverty (versus 13.0% of the U.S. overall population); and 92.7% speak languages other than English in the home, with 44.0% speaking English "less than very well" (compared with 19.7% of the U.S. population as a whole who speak languages other than English in the home and 8.7% speaking English "less than very well"). 18 The highest incidence rate for any cancer type among Californian Hmong is for cervical cancer. 14, 19 The Californian Hmong cervical cancer rate (36.6 per 100,000) is more than three times as high as the aggregated Asian Pacific Islander rate (11.8 per 100,000) and more than four times as high as the California non-Hispanic White rate (8.0 per 100,000).
14 The Californian Hmong cervical cancer incidence rate would place among the highest rates of all U.S. racial/ethnic groups as measured by Surveillance, Epidemiology and End Results (SEER). 3 Additionally, fewer Hmong women (67.1%) had their cervical cancers detected at the earlier in situ or localized stages than Asian Pacific Islander women (82.7%) and far fewer than non-Hispanic White women (91.6%). 20 In terms of cervical cancer mortality, the overall annual rates for 1988 through 2000 were 10.5 per 100,000 for Californian Hmong women; 3.7 per 100,000 for Asian Pacific Islander women; and 2.5 per 100,000 for non-Hispanic White women.
14 Even with such a high mortality rate, more than half of Hmong women chose no treatment, compared with 5.8% of Asian Pacific Islander women and 4.8% of non-Hispanic White women.
14 Consequently, considerably fewer Hmong women (67%) with cervical cancer survived at 11 months post-diagnosis than Asian Pacific Islander women (92%) or non-Hispanic White women (88%). Only 48% of Hmong women survived after five years compared with 69% of Asian Pacific Islander women and 66% of non-Hispanic White women.
14 These higher mortality rates may be attributable to the preference for no treatment as the first course of treatment (51.0%) compared with Asian Pacific Islander women (5.8%) or non-Hispanic White women (4.8%).
14 Furthermore, other possible risk factors for cervical cancer that affect Hmong women, particularly high parity 21 and low socio-economic status, 11 may also contribute to higher incidence and mortality rates. Seeking treatment from Hmong traditional healers who do not use invasive means, 19, [22] [23] [24] [25] rather than Western medical care, appears to be based on a variety of socio-cultural and linguistic access factors. 26 We initiated a baseline study to characterize demographically Hmong women who have been screened versus those who have not been screened with the intention of identifying characteristics that appear to either favor or disfavor Pap testing.
Methods
The Hmong Women's Heritage Association (HWHA) in Sacramento, California conducted this study in association with researchers associated with the National Cancer Institute-funded Asian American Network for Cancer Awareness, Research and Training. The HWHA is a 501(c)3 community-based organization that started as a support group in 1993 and became incorporated as a non-profit organization in 1994. Its mission is to empower Hmong women and their families in the Sacramento region to lead healthy lives. To fulfill its mission, the HWHA provides culturally sensitive programs and services that educate and support Hmong families as they thrive.
In 2006, the HWHA provided services to over 600 Hmong families, as documented by the presence of case files. These files included their existing long-term clients as well as those recruited through outreach events such as the annual Hmong Family Day. In those families, 402 women were between 18 and 65 years old; they were invited to participate in this study.
The HWHA staff serves these women by helping them navigate through the health care system, providing crisis intervention services and paraprofessional counseling, and providing interpretation and translation services (Hmong to English; English to Hmong). For this study, 402 is the number of women who were surveyed (denominator) for determining the proportion having Pap testing. The numerator is the number of Hmong women who are current in their Pap test screening, operationally defined as those who were tested within the previous three years.
In order to characterize this population, the first author constructed or adapted questions on demographic characteristics, acculturation and language proficiency, and Pap test histories, first writing in English and then translating the questions into Hmong. This author focus group-tested the questionnaire with Hmong clients both in Hmong and in English for their feedback and comments prior to adoption. Where necessary, wording was improved.
A detailed description of the Pap test was given at the beginning of the questionnaire: "Doctors or nurse practitioners perform Pap smears in their office. During this exam, an instrument is placed in the vagina so that the cervix can be seen. A small brush and thin stick are used to scrape some cells and these are sent to a laboratory to see if there are signs of cervical cancer. " The final questionnaire comprised three sections. The first section consisted of 10 questions on demographic characteristics including age, country of birth, years lived in the U.S., marital status, educational level, employment status, and health insurance coverage. These variables were included because of the relationships that have been established between low socioeconomic status and educational level and lower rates of using screening services and increased risk for cervical cancer. 27 The second section consisted of five questions on acculturation and language proficiency. The items used to measure acculturation asked what language the respondent reads and speaks; how she typically finds out about news, information, or upcoming events within the Hmong community; and the language of the television programs she watches, radio programs she listens to, and newspapers and pamphlets she reads. The items were based on the AANCART core questionnaire 28 and the Lao Family's Hmong Smoking Prevalence and Tobacco Uses Survey, whose items were adapted from Marin et al. 29 The last section consisted of five questions on Pap testing screening history. Respondents were asked if they ever had a Pap smear. Those who reported being screened for cervical cancer were asked when they last had a Pap test. Women who never had a Pap smear were asked to explain the reasons for not been screened. Respondents' explanations will guide the HWHA to develop an intervention campaign to increase cervical cancer screening for the Hmong women in Sacramento County, California.
Eligibility requirements included being of Hmong ancestry, being a woman 18-65 years old, and residing in Sacramento County. The HWHA staff approached Hmong women at community settings, including churches and events such as Hmong Family Fun Day, Sacramento Hmong New Year, and Birth and Beyond Family Resource Day, during home visits, or at the HWHA office. Once participants consented, the interviewer immediately administered the questionnaire either in Hmong (15 minutes) or English (10 minutes), according to the respondents' choice.
The University of California, Davis Institutional Review Board approved the human subjects protocol. The HWHA staff conducted face-to-face interviews to complete the questionnaire between September 21 and December 15, 2006.
We first descriptively characterized our entire sample; then we differentiated the women based on their Pap testing history and compared (a) Hmong women who had never had a Pap test with those who had ever had a Pap test, and (b) women who had not been screened within the past three years with those who had been screened within the past three years. We used chi-squared tests for comparisons of categorical variables, and then computed adjusted odds ratios and 95% confidence intervals using multiple logistic regression models to assess the association of demographic factors with ever having had a Pap test and having had a Pap test in the past three years. Statistical significance was assessed at the 0.05 level, 2-sided. All data analysis was performed using SAS software, Version 9.2 of the SAS System for Windows (copyright © 2007 SAS Institute Inc. SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc., Cary, NC, USA).
results
All 402 Hmong women served by the Hmong Women's Heritage Association agreed to participate. Table 1 displays the demographic characteristics of the Hmong women who participated in this study. Overall, the women in this sample were evenly divided between women ages 18-30 and 31-65; were most likely to have been born in Laos or Thailand rather than the U.S.; were long-time residents of the U.S. (more than 10 years for 53% of those born outside the U.S.); spoke mostly or only Hmong (69%); were married (67%); had children (81%); had less than a high school education (68%); were unemployed (63%); and had public insurance (69%).
Self-reported cervical cancer screening history is given in Table 2 . Within this sample, the proportion of Hmong women who had ever had a Pap test was 74%; 61% had been screened in the past three years. The percentage of women who had ever been tested who had an abnormal Pap test or who did not know their test results was 10%. Among those who had never been screened, lack of awareness of the test (e.g., "never heard of Pap test"; "never thought of it"; "did not know that I needed this test") appeared to be the most important reason for never having been tested.
Age, years in the U.S., language, marital status, number of children, and insurance status had significant bivariate associations with Pap test receipt (see Table 3 ). After adjustment for other demographic characteristics, ever having had a Pap test was positively associated with being age 31-40 (odds ratio (OR) 5 2.5 vs. age 51-65, 95% confidence interval (CI) 1.0-6.1) and having lived more than 10 years in the U.S. (OR53.2 vs. less than 10 years, 95% CI 1.6-6.7) and negatively associated with single marital status (OR50.2 vs. married or partnered, 95% CI 0.1-0.6).
Receipt of a Pap test in the past three years was positively associated with being age 21-30 (OR53.0 vs. age 51-65, 95% CI 1.4-6. 
Discussion
Our study was the first of which we are aware systematically examining factors associated with cervical cancer screening (Pap testing) among Hmong women with the intention to follow these same women longitudinally with an intervention to increase their screening rates.
Just 74% of the Hmong women in our study had ever had a Pap test, and 61% had been screened in the past three years. In comparison, the proportion of Californian women who had ever had a Pap test was 91% and in the past three years was 86%. 30 Our data corroborate other studies of Pap testing among Southeast Asian women. In the only other known published study of Hmong women, 27.7% of a sample size of 112 in Fresno, California reported having had a Pap test. 21 Other investigators have documented low Pap testing rates in other Southeast Asian populations. 21, [31] [32] [33] It must be noted that using self-report, as in the present study, could very well result in an under-count of the actual receipt rates. 34 Questions about Pap test receipt can pose difficulty for respondents. 35 It is possible that some women in our study did not recognize the description of the test or did not realize that they had received the test. Over-reporting is also possible, since respondents may have wished to give a socially desirable answer. The factors associated with never having had a Pap test in our study are consistent with those found in other studies: 21, [36] [37] older age, fewer years in the U.S., and being single. As expected, women over age 50 and single women were less likely than married women in their childbearing years to have had a recent Pap test. However, we were surprised to find that women who were born in the U.S. were less likely than recent immigrants to have been screened in the past three years, even after adjusting for age, marital status, and other potentially confounding factors.
Other investigators 6, 7, 11 have noted that limited English proficiency is a deterrent to having been screened for cervical cancer. Thus, we were surprised to find increased likelihood of having been screened for cervical cancer among English-limited Hmong women. This result may be due to the excellent patient navigation given to Englishlimited HWHA clients. The finding that single Hmong women were not as likely to be screened was not surprising, given prevailing Hmong beliefs that there should be no reason for a woman to be examined for sexual functioning if she were not married.
This finding of Hmong women in need of screening being U.S.-born (and Englishfluent) is surprising in light of data reported for other Asian American women where English limitation 6, 7, 11 is associated with lower likelihood of participating in cervical cancer screening. Thus, our data point to the need for addressing the Pap testing needs of English-fluent, U.S.-born Hmong women.
There are at least three limitations to this study. First, all of the participants in this study were current HWHA clients and thus did not constitute a random sample of Hmong women. By being HWHA clients, they represented women who had expressed needs and determined that HWHA could meet their needs. Thus, the participants represent the Hmong women who have good access to the HWHA and are willing to accept services; the overall prevalence of access to and willingness to undergo Pap testing among Hmong in Sacramento County is not necessarily evident from our data. However, our cohort exemplifies most of the prevailing 2007 Census Bureau American Community Survey characteristics of Hmong (namely primarily being foreign-born, English-limited, speaking mostly Hmong, and having many children).
Second, this study focused exclusively on patients, without reference to the health care system with which they will need to interact. We did not explore the role of the medical provider in encouraging patients to obtain Pap testing at the proper intervals, nor did we explore other options of reducing barriers between providers and patients, which we presume to include linguistic and cultural differences. 38 Increasing the proportion of Hmong women to receive Pap testing at the proper intervals may require different or multi-faceted interventions and will certainly require linguistically appropriate, culturally competent approaches.
Third, we defined the currency of being tested for Pap testing as being within three years. However, since the true measure of whether women have adhered to the ACS recommendations for Pap test screening intervals requires adjusting for a variety of intimate individual factors, we used Pap testing within the past three years as a proxy measure for being current with screening intervals. This standard of considering Pap testing in the past three years has been used by others as a proxy measure of adherence to screening guidelines. 7, 11 Our study also has major strengths. These include 100% participation of the Hmong women, ages 18-65, who are served by the HWHA. This suggests both considerable satisfaction and trust among these women towards the HWHA, a tribute to the trust that the HWHA staff have earned in this community. In fact, this sample of Hmong women represents the largest number of Hmong women ever gathered together for a baseline study on Pap testing prevalence. Nevertheless, we acknowledge that some women may have felt obligated to participate in order to show their appreciation for services received. Second, the data we gathered were analyzed both bi-variately and using multiple logistic regression modeling to ascertain those factors that would statistically differentiate those who had Pap testing in the previous three years from those who had not been screened. These findings would help us better target our interventions. Third, our research team included the leadership of HWHA; a doctorally-prepared social work researcher of Hmong ancestry; an Asian American cancer control researcher; and a biostatistician. This diverse team facilitated multiple perspectives that promoted cultural competence, linguistic appropriateness, and scientific credibility for the study.
Conclusions
Interventions to increase the proportion of Hmong women who receive Pap testing at the proper intervals are needed. In particular, single, U.S.-born (English-fluent) Hmong women appear to need attention. Factors to be considered include knowledge gaps about Pap testing, culturally influenced reluctance to be tested, and collaborating with medical providers to ensure that women receive and understand routine recommendations for Pap testing. 
